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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
September 23, 2009 has been entered. 

Response to Arguments 

Applicant's arguments filed July 22, 2009 have been fully considered but they are 
not persuasive. 

The Applicant argues that none of the prior art references teaches tracking 
multiple tracking devices at the same time. See page 29 of the Remarks. These 
remarks were addressed in the Advisory Action dated September 1 1 , 2009. See as 
follows: 

Regarding claims 1, 22, 33, 53 and 67, the Examiner cites Foley 
as teaching, "a processor. . . for modifying the image data set according to 
the identified relative position of each of the reference points during the 
procedure. The processor can then... generate an image data set 
representing the position of the body elements during the procedure for 
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display on [a] monitor. A surgical instrument... may be included in the 
system, which is positioned relative to a body part and similarly tracked 
(column 6, lines 21-37)." It should be highlighted that this quote states, 
"representing the position of the body elements during the procedure, " 
wherein this is plural. Therefore, more than one element is being 
tracked. As shown in Figure 1, there are several elements being tracked, 
each of which are represented on the monitor 106. Therefore, Foley 
teaches a processor that is configured to track multiple elements. The 
claims state, "a substantially patient imageless manner." The term 
"substantially" is indefinite and it is unclear how substantial the image 
should be considered in such a system. Nonetheless, Ellis teaches the 
paradigm of imageless surgery and provides a comparison to image 
guided surgery, which would lead one of skill in the art to consider the 
imageless manner. The Applicant argues that Foley fails to teach a 
tracking system that may track more than one element at a time. The 
Examiner respectfully disagrees. When the tracking sensors of Foley are 
activated, they will track any and all trackable elements within its field of 
view. "The general operation of a surgical navigating system is well 
known in the art and need not further be described here (column 6, lines 
38-40). " It is obvious to one of skill in the art that more than one tracking 
element would be tracked simultaneously in order to perform a delicate 
surgery where more than one invasive device is being used. 
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These remarks still apply the current claims and, for at least these reasons, the 
rejection of the claims as previously presented still stand. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-9, 11-15, 17-18, 22-30, 33-44, 47-48, 50, 52-73, 77-80, 82, 85, 88, and 

92 are rejected under 35 U.S.C. 103(a) as being unpatentable over Foley et al. (US 
Patent No. 6,226,548) in view of Ellis (US Patent App. No. 2003/001 1624). 
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Claims 1-3 and 78: 

In an alternative interpretation of Claim 1 , Foley describes a system that uses at 
least six separate pedicle screws 250 as shown in Figures 12 and 13. One of these 
is considered the first member. This first member is illustrated in Figure 7A as 
having a fastening portion 250 and an engageable portion (represented by the slots 
removed from the head of the screws). Second member is illustrated in Figure 8 as 
item 360. The third member is illustrated in Figure 8 and is represented by the 
unlabeled fasteners that are protruding upward from the head of the first member 
250 and simultaneously through second member 360. A localization element is 
found in Figure 7. Detection unit 110 of Figure 1 comprises an optical tracking unit 
along with processor 114. The localization element provides navigational 
information for all three members. 

However, Foley provides an image based procedure. Ellis teaches that current 
methods for computer-assisted interventions are based on one of four paradigms. 
Three out of four of these paradigms are image-based procedures. The remaining 
one paradigm is an imageless procedure in which tools and tracking devices are 
attached to a patient in order to guide the intervention free of imaging. See 
paragraphs 3-5. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to perform an imageless procedure, as taught by 
Ellis, as a well-known alternative to an image-based procedure because the latter 
may be costly and logistically inconvenient (paragraph 16 of Ellis). 

Regarding claim 78, see Figure 7A of Foley. 
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Claims 1, 4-9, 11-18 and 80: 

Foley describes a system comprising a detection unit 1 10 of Figure 1 and 
subsequently, tracking elements for the system comprise an optical tracking system. 
Localization element is found in Figure 7. Also included in the system is a processor 
114. At least six separate pedicle screws 250 as shown in Figures 12 and 13. 
These are the first, second, and third members. Each member is illustrated in 
Figure 7A as having a fastening portion 250 and an engageable portion (represented 
by the slots removed from the head of the screws). The localization element 
provides navigational information for all three members and is illustrated in Figures 7 
and 8. A fourth member 360 in Figure 9 engages first, second and third (not shown 
in Figure 9, see Figure 8) members. 

However, Foley provides an image based procedure. Ellis teaches that current 
methods for computer-assisted interventions are based on one of four paradigms. 
Three out of four of these paradigms are image-based procedures. The remaining 
one paradigm is an imageless procedure in which tools and tracking devices are 
attached to a patient in order to guide the intervention free of imaging. See 
paragraphs 3-5. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to perform an imageless procedure, as taught by 
Ellis, as a well-known alternative to an image-based procedure because the latter 
may be costly and logistically inconvenient (paragraph 16 of Ellis). 

With respect to Claim 8, see column 9, lines 51-58. 
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With respect to Claim 9, Figure 8 illustrates that when localization occurs, 
both first and second member will include a localization element extending 
therefrom. 

With respect to Claim 14, see column 9, lines 38-43. 

With respect to Claim 15-16, see column 4, lines 16-24. The realignment 
of the vertebrae will also realign the pedicle screws placed in the vertebrae. 
Also, at column 3, lines 33-36 it is stated that the images are three-dimensional. 
Therefore, the processor would align the vertebrae, and subsequently the 
screws, in three-dimensions. 

With respect to Claim 80, column 10, lines 29-33 of Foley discuss that an 
alternative to imaging operator could provide a clamp or screw and 
superstructure rigidly fixed to each vertebra involved in the surgical or medical 
procedure to register the position of each vertebra. It is obvious that the display 
would be able to differentiate the separate superstructures in order to create an 
understandable view to the operator. 

Claims 22-29: 

Foley describes a system comprising a detection unit 1 1 0 of Figure 1 , 
which comprises at least three separate detection device. The multiple detection 
devices create a sensor array and in turn represent the detection unit. The 
tracking elements for the system comprise an optical tracking system. 
Localization element is found in Figure 7. Also included in the system is a 
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processor 114. At least six separate pedicle screws 250 as shown in Figures 12 
and 13. These are the first and second members and can be placed in the 
vertebrae prior to scanning (see column 9, lines 46-47). The localization element 
provides navigational information for both members and is illustrated in Figures 7 
and 8. Figure 12 demonstrates the members after implantation. Figure 13 
demonstrates the final position of the members after manipulation via probe 280, 
as shown in Figure 8. 

However, Foley provides an image based procedure. Ellis teaches that 
current methods for computer-assisted interventions are based on one of four 
paradigms. Three out of four of these paradigms are image-based procedures. 
The remaining one paradigm is an imageless procedure in which tools and 
tracking devices are attached to a patient in order to guide the intervention free of 
imaging. See paragraphs 3-5. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to perform an 
imageless procedure, as taught by Ellis, as a well-known alternative to an image- 
based procedure because the latter may be costly and logistically inconvenient 
(paragraph 16 of Ellis). 

With respect to Claim 28-29, see column 4, lines 16-24. The realignment 
of the vertebrae will also realign the pedicle screws placed in the vertebrae. 
Also, at column 3, lines 33-36 it is stated that the images are three-dimensional. 
Therefore, the processor would align the vertebrae, and subsequently the 
screws, in three-dimensions. 
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Claims 33-44, 47-48, 50 and 52: 

Foley describes a system comprising a detection unit 1 10 of Figure 1 and 
subsequently, tracking elements for the system comprise an optical tracking 
system. The tracking element is shown in Figure 7. Also included in the system 
is a processor 114. At least six separate pedicle screws 250 as shown in Figures 
12 and 13. These are the first, second, and fourth members. The tracking 
element provides navigational information for all three members and is illustrated 
in Figures 7 and 8. Figures 1 2 and 1 3 illustrate the determination of a selected 
alignment of the first, second and fourth members in relation to each other. A 
third member 360 in Figure 9 engages first, second and fourth (not shown in 
Figure 9, see Figure 8) members. During insertion, an optically tracked rod 
inserter can be utilized to guide the third member 360 through the slots of the 
first, second and fourth members (see column 10, lines 63-67). The rod 
geometry could also be visible and shown in real-time on monitor 106 as the 
operator is placing it in the other members {see column 1 1 , lines 1 0-1 3). Also, 
the operator can use the computer to determine the required bending angles, or 
optimal position, of the rod (see column 11, lines 3-5). 

However, Foley provides an image based procedure. Ellis teaches that 
current methods for computer-assisted interventions are based on one of four 
paradigms. Three out of four of these paradigms are image-based procedures. 
The remaining one paradigm is an imageless procedure in which tools and 
tracking devices are attached to a patient in order to guide the intervention free of 
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imaging. See paragraphs 3-5. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to perform an 
imageless procedure, as taught by Ellis, as a well-known alternative to an image- 
based procedure because the latter may be costly and logistically inconvenient 
(paragraph 16 of Ellis). 

With respect to Claim 38, the third member would be required to be 
flexible to allow for the computer to determine a required bend. 

With respect to Claims 43-44, see column 4, lines 16-24. The realignment 
of the vertebrae will also realign the pedicle screws placed in the vertebrae. 
Also, at column 3, lines 33-36 it is stated that the images are three-dimensional. 
Therefore, the processor would align the vertebrae, and subsequently the 
screws, in three-dimensions. 

Claims 53-66 and 79: 

Foley describes a system comprising a detection unit 1 10 of Figure 1 and 
subsequently, tracking elements for the system comprise an optical tracking 
system. The tracking element is shown in Figure 7. Also included in the system 
is a processor 114. At least six separate pedicle screws 250 as shown in Figures 
12 and 13. These are the first, second, and fourth members. The tracking 
element provides navigational information for all three members and is illustrated 
in Figures 7 and 8. Figures 12 and 13 illustrate the determination of a final 
orientation of the first, second and fourth members in relation to each other, 
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excluding a third connecting member. The third member 360 in Figure 9 
engages first, second and fourth (not shown in Figure 9) members. Figure 8 
illustrates a final orientation including the third member. During insertion, an 
optically tracked rod inserter can be utilized to guide the third member 360 
through the slots of the first, second and fourth members (see column 10, lines 
63-67). The rod geometry could also be visible and shown in real-time on 
monitor 106 as the operator is placing it in the other members {see column 1 1 , 
lines 10-13). Also, the operator can use the computer to determine the required 
bending angles, or optimal position, of the rod {see column 1 1 , lines 3-5). Since 
bending is required, the third member would need to be flexible to allow for the 
computer to determine a required bend. 

However, Foley provides an image based procedure. Ellis teaches that 
current methods for computer-assisted interventions are based on one of four 
paradigms. Three out of four of these paradigms are image-based procedures. 
The remaining one paradigm is an imageless procedure in which tools and 
tracking devices are attached to a patient in order to guide the intervention free of 
imaging. See paragraphs 3-5. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to perform an 
imageless procedure, as taught by Ellis, as a well-known alternative to an image- 
based procedure because the latter may be costly and logistically inconvenient 
(paragraph 16 of Ellis). 
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With respect to Claim 60, see column 4, lines 16-24. The realignment of 
the vertebrae will also realign the pedicle screws placed in the vertebrae. Also, 
at column 3, lines 33-36 it is stated that the images are three-dimensional. 
Therefore, the processor would align the vertebrae, and subsequently the 
screws, in three-dimensions. 

With respect to Claim 79, see Figure 7A of Foley. 

Claims 67-72: 

Foley describes a system comprising a detection unit 1 1 0 of Figure 1 , 
which comprises at least three separate detection device. The tracking elements 
for the unit comprise an optical tracking system. The tracking element is found in 
Figure 7. Also included in the system is a processor 114. At least six separate 
pedicle screws 250 as shown in Figures 12 and 13. These are the first and 
second members and can be placed in the vertebrae prior to scanning {see 
column 9, lines 46-47). The localization element provides navigational 
information for both members and is illustrated in Figures 7 and 8. Figure 12 
demonstrates the members after implantation. Figure 13 demonstrates the final 
position of the members after manipulation via probe 280, as shown in Figure 8. 

However, Foley provides an image based procedure. Ellis teaches that 
current methods for computer-assisted interventions are based on one of four 
paradigms. Three out of four of these paradigms are image-based procedures. 
The remaining one paradigm is an imageless procedure in which tools and 
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tracking devices are attached to a patient in order to guide the intervention free of 
imaging. See paragraphs 3-5. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to perform an 
imageless procedure, as taught by Ellis, as a well-known alternative to an image- 
based procedure because the latter may be costly and logistically inconvenient 
(paragraph 16 of Ellis). 

With respect to Claim 71-72, see column 4, lines 16-24. The realignment 
of the vertebrae will also realign the pedicle screws placed in the vertebrae. 
Also, at column 3, lines 33-36 it is stated that the images are three-dimensional. 
Therefore, the processor would align the vertebrae, and subsequently the 
screws, in three-dimensions. 

Claims 67 and 77: 

In alternative interpretation of Claim 67, Foley describes a system 
comprising a detection unit 1 1 0 of Figure 1 , which comprises at least three 
separate detection device. The tracking elements for the unit comprise an optical 
tracking system. The tracking element is found in Figure 7. Also included in the 
system is a processor 1 14. A first member is illustrated in Figures 2 and 2A-C. 
The first member comprises four members, or LEDs 122. These LEDs represent 
the first member's first, third and fourth members. At least six separate pedicle 
screws 250 are shown in Figures 12 and 13. Any one of these can be 
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considered the second member and can be placed in the vertebrae prior to 
scanning (see column 9, lines 46-47). The tracking element provides 
navigational information for the second member and is illustrated in Figures 7 
and 8. Figure 12 demonstrates the members after implantation. Figure 13 
demonstrates the final position of the members after manipulation via probe 280, 
as shown in Figure 8. 

However, Foley provides an image based procedure. Ellis teaches that 
current methods for computer-assisted interventions are based on one of four 
paradigms. Three out of four of these paradigms are image-based procedures. 
The remaining one paradigm is an imageless procedure in which tools and 
tracking devices are attached to a patient in order to guide the intervention free of 
imaging. See paragraphs 3-5. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to perform an 
imageless procedure, as taught by Ellis, as a well-known alternative to an image- 
based procedure because the latter may be costly and logistically inconvenient 
(paragraph 16 of Ellis). 

Claims 20-21, 31-32, 45-46, 75-76 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Foley et al. in view of Ellis as applied to claims 1 , 22, 33 
and 67 above, and further in view of Acker et al. (US Patent No. 6,332,089). 
Foley in view of Ellis is described above in the rejection of claims 1 , 22, 33 and 
67. However, the specifics of the imageless display are not provided in these 
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references. Acker discloses a method of performing medical procedures using 
two or more probes in an imageless environment. The procedure is performed 
using determined relative dispositions between the probes {see column 5, line 55 
through column 6, line 8). The display for the invention need not show any 
image of the patient's tissue (column 12, lines 53-58). Plural probes can be 
coordinated with one another using information concerning their relative 
dispositions even without bringing the probes into close proximity to one another 
{see column 16, lines 46-65). See column 20, lines 9-64 for a written description 
of the display represented in Figure 18. Here there is shown icons relating to 
separate probe and a coordinate system, or atlas map, imposed behind the 
icons. If previously acquired image data is readily available and can be 
registered with the probe position data, the previously acquired image data can 
be displayed in registration with the indicia {see column 12, lines 54-58). 
Furthermore, column 2, line 57 through column 3, line 14 describes a probe 
function that can be implemented in an embodiment of Acker's system. The 
function provides for a probe to map the inner boundaries of the heart, thereby 
providing contour of a soft tissue. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to provide a method of 
display and operation of an imageless system, as taught by Acker and illustrated 
in Figure 18, in order to provide an operator with easy maneuverability and 
understanding in such an environment. 
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Regarding claims 82, 85, 88, and 92, Foley teaches a head-positioning probe 
specially designed to mate with the head of screws and can rotate them to receive rods, 
wires, plates, or other connecting implants. At least once these implants are received, 
the screw is locked in selected position and orientation. 

Claims 81, 84, 87, 90 and 91 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Foley in view of Ellis as applied to claims 1, 22, 33, 53 and 67 above, 
and further in view of Rasche et al. (US Patent Pub. No. 2001/0034480) - herein 
referred to as Rasche. Foley in combination with Ellis is described above for the 
various interpretation for claims 1 , 22, 33, 53 and 67. However, while Foley describes 
that the position and orientation of the screw heads is important in the procedure and 
that both the position and orientation are determined, Foley does not explicitly state that 
the determination is made with regard to six degrees of freedom. Rasche teaches 
systems and methods enabling the localization of objects. Rasche states, "In image- 
guided orthopedic surgery the positioning and orientation of, for example, screws in the 
bone tissue must be monitored with a high degree of accuracy. For any type of 
minimum invasive intervention the surgeon must be capable of accurately determining 
the spatial position of the relevant instruments relative to the patient (paragraph 2 - 
emphasis added)." Also, "The simulation of the projections is performed on the basis of 
the six object degrees of freedom (position and orientation) (paragraph 12)." Therefore, 
it would be obvious to one of ordinary skill in the art at the time of the invention to 
determine six degrees of freedom because, for any type of minimum invasive 
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intervention the surgeon must be capable of accurately determining the location of the 
instruments. Furthermore, Rasche teaches that position and orientation generally 
relates to six degrees of freedom, regardless of what the procedure is. 

Claims 82-83, 85-86, 88-89 and 92-93 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Foley in view of Ellis, and further in view of Shluzas (US Patent No. 
6,648,888). The Examiner believes that Foley in combination with Ellis teaches the 
subject matter of claims 82, 85, 88 and 92 (as described above in the rejections of these 
claims). However, Shluzas more specifically teaches this subject matter, as well as the 
subject matter of claims 83, 86, 89 and 93. Foley and Ellis explicitly teach a screw 
positioning device comprising a localization marker. However, neither reference 
teaches a depressible member coupled to a mechanism for selectively engaging and 
disengaging a screw. Shluzas teaches a surgical instrument comprising a first device 
including an actuatable clamp for clamping on a fastener fixed to a first bone portion. 
Figure 19 illustrates the first device having a depressible handle portion 200 which 
closes a clamping portion as illustrated in Figures 14 and 15. This would obviously lock 
said first member in a selected position and selected orientation, at least with respect to 
the positioning device 10 of Figure 19. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to utilize an alternately designed head 
positioning probe, such as that taught by Shluzas in the system and methods of Foley in 
combination with Ellis in order to engage the screw and hold it in place while the top 
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portion (438 of Figure 20) is locked in to the screw, which increase safety measures 
since this portion is generally below the skin when the rod (380 of Figure 20) is inserted. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAMES KISH whose telephone number is (571)272- 
5554. The examiner can normally be reached on 8:30 - 5:00 ~ Mon. - Fri.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Casler can be reached on 571-272-4956. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/BRIAN CASLER/ 

Supervisory Patent Examiner, Art 

Unit 3737 

JMK 
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